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ABSTRACT 

This report summarizes the results of the National 
Science Foundation's biennial survey of manpower and financial 
resources for scientific engineering activities at institutions of 
higher education, 1971. The survey was conducted by mail 
questionnaires sent to 2, 198 universities and colleges that 
maintained science and engineering programs, and was comparable in 
scope and coverage to previous nsf biennial surveys conducted since 
1965. Usable questionnaires were received from about three-fourths of 
these institutions. Figures shown in this report, however, represent 
univerne totals^ since they include estimates for all nonrespondents. 
For the purposes of this report "universities and colleges" include 
all organizational components of such institutions except 35 
university-administered federally funded research and development 
centers, for which a summary is presented at the end of this report. 
(Author/MJM) 
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x^^ Hjw^oizg manpower and financial resources for siientifu and engineering; activities at institutions of hii^her 

o«"§o*°^-5S<g education. 1 97 1 The survey was conducted by mail questionnaires ^ent to universities and 

zi#^5J^<^u|z colleges that maintained science and engineering programs, and v;as comparable m scope and < overage 
$o3gM>oS^<E previous SSF biennial surveys conducted since 1965. Usable questionnaires were received from 

5<3cw^Mgzojo about three- fourths of these institutions F'^tres shown in this report, however, represent unnerse 

go< 5xoaouz totals. Since they ineluo'e estimates *'or all nonrespondents for the purposes of this report 

v**"^ OoS-o*^^ "loiiversities and colleges ' include all organizational components of such institutioKi, except .^5 

^ 'C^mt'^z'^ Mmr(ry/n'j(/w//»\rrm/ Federally Funded Research and Development Centers (FFRDC'sj, tor whnh 

^o^<^^m a summary is presented ct the end of this report. 



1965-71 Trends 

■ The 273.800 full- and part-time scientists and 
engineers employed m ui^iversities nnd colleges m Janu- 
ary 1971 represented a 6-percent per year increase over 
the 246.200 total for January 1^)69. compared with an 
8-percent annual rate of increase that prevailed during 
l%.S-69{cha!t and table I). 

■ The dilYerence m annual growth rates between 
the two periods was more pronounced In financial terms. 
The S7.9 billion total for cut rent and capital expendi- 
tures for science and engineering in 1970 represented an 
increase of 6 percen* m o.'er the comparable figure 
for 1968. com; i a 15-perccnt annual rate of 
increase in such .itures durmg 1064-68 (table 2). 
in terms o<' constant dollars based on the U.S. Depart- 
ment of Commerce's gross national product (GNP) 
implicit price defiator. the 1^68-70 increase averaged 
only 1 percent per year, while the H)'>4-68 late of 
growth averaged 12 percent per year.' 

■ The 6-percent annual rate of growth in expendi- 
tures for scientilic and engineering activities m -nirrent 



*'rhe U.S Departnicni of Commerce'^ GNP implicit price 
deflator incrtMscd at annual ratc\ of 3.0 percent during 1964-68 
and 5.2 pufccnt during 1968-70. The foregoing rates approM- 
mate the annual rates of price change in direct R&D expendi- 
tures only (4,0 percent for 1964-68 and 5.3 percent for 
!968'70), which were published in National Science l-oundation. 
Science kcsourecf: Studies Highlights. ^'Estimated Academic 
R&D Price Trends 50 Percent Higher Over Decade 1961-71** 
(NSr 71-32) (Washington, D.C. 20550). Nov. I. 1971. 



dollars during 1968-70 was considerably lower than the 
1 6-percent annual rate of increase in current and capital 

Trends in the employment of scientists and engineers, 
19G5-71, and in expenditures for scientific activities in 
universities and colleges, 1964-70^ 
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expenditures lor "nonscicnnric" activities »n universities 
and colleges that prevailed during the 2-year period.^ 

« Current R&D expenditures, both Federal and 
non-Federal, totaled billion in 1970. or 36 percent 
of total expenditures for scientific activities. The 5-per- 
ceni per year rate of increase (a slight decrease in terms 
of l%4 dollars) in R&D expenditures during 1968-70 
was considerably bekw the 13-percent (10 percent in 
tcnis of 1964 dollars) annual growth rate during 
1964-68. The main factor responsible for the slackened 
rate of growth was Federal R&D financing, which in- 
creased only 3 percent per year during 1968-70. com-' 
paicd with 14 percent per year during 1964-68.^ 



rstimatCN of lota) current and capital expenditures of uni- 
vtT^ines jiul colleges were based on datj in U.S. Office of Educa- 
tion, iroicctiom of lAlucational Statistics to 1979-80 (OE- 
10030-70)( Washington. DC 20402 Supt. of Documents. U.S. 
Oovcnmcnt Printing Office. 1970). pp.9i-92. The Office of 
(hication\ figures for all mstituuons of higher education were 
atijUNtcd to exclude expenditures of university-administered 
I FRDCs. which arc prc'cnted separately in this report. 



Scientists and Engineers 

U.S. universities and cojjeges etiiployed 273.800 full- 
and part-time scientists and engii'.eers in January 197! 
(table 1 ). Comprising this staff was a high propoinon of 
the Nation's tnost qualified personnel, tncluding well 
over one-half of the Nation's science and engineertng 
Ph.D/s. The staff also included 47.000 scientists with 



These rates vary sHghtly from those pul>lished in the 
National Science Foundation's annual report to the Federal 
Council for Science and Technology^ Committee on Academic 
Science and Engineering, which shows a compound annual rate 
of 10 percent from 1964 to 1968. but only 1 percent between 
1 968 and 1 970. ITie differences are largely a consequence of the 
fact that figures reported to CASE are based oi obligations re- 
ported by Federal agencies, whereas totals presented in this re- 
port are based on expenditures data reported by the universities. 
In addition, the time lag between obligations and expenditures 
usually ranges between 1 and 3 years. TIuis the expenditures 
reported for academic year 1970 were largely fminccd out of 
1968 and 1969 obligations, and to a les-.er extent from 1967 and 
1970 obligations'. See Nation.il Science Foundation. Federal Sup- 
port to Universities. Colleges, and Selected .Xonproftt Institu- 
tions. Fiscal Year 1969. A Report to the President and Congress 
(NSF 70-27) (W.ishmgton. D.C. 20402. Supt. of Documents. 
U.S. Government Printing Office. 1 970). p 4. 



Table 1.- Selected charactcmtics of scientists and engineers employed in universities and colleges, 1965-71 



[Numbers in thousands] 













Compound annuai 












rate of change 












(percent) 


1 tern 


1965 


1967 


1969 


1971 


1965 69 


1969-7 1 


Number of f'lll-timc and pjrt-tnne 














scientists and engineers 


178.9 


212.9 


246.2 


273.8 


8.3 


5.5 


limplovment status 














['ull time 


142 7 


170.6 


199.6 


223.1 


8.8 


5.7 


Part tunc , 


36.2 


42.3 


46.6 


50.7 


6.5 


4.3 


Fducational atiamment: 














?h D. .. 


a 


88.9 


107.3 


123.5 


^9.9 


7.3 


Master^ . 


a 


63.2 


72 8 


78.9 


I>6.8 


4.1 


M D . 1) D S . c;c . 


.1 


38 7 


41.7 


46.5 


*'2.0 


5.6 


BaHicIoi s or the equivalent 


a 


22 1 


24.3 


24.8 


b .1 ' 


1.0 


I'iold gI enipioymeni ' 














Life -cicn lists 


75.8 


87 3 


97.2 


110.3 


6.4 


6 S 


Socnl 5cieniists 


32.9 


39 8 


52.6 


59 1 


125 


6.0 


Ph>sic'ii scientists 


25.5 


31.4 


33 7 


35.9 


7.2 


.U 


Fngineers . 


21.7 


25.3 


25 4 


27 1 


4.0 


3.3 


Mathematicians 


13.7 


17 8 


22.5 


24 5 


13.2 


4.3 


Psychologist N ... ... 


94 


1 1.4 


14 8 


16.8 


11 9 


6.5 


Type of institution in which cmnhn'cd 














Doctorate grantmg . . 


118.2 


142.8 


159.1 


176.4 


7 7 


5 3 


Nonscience degree granting 


17.2 


22.4 


29.2 


36.8 


14.2 


12.3 


Mister's granting 


21.1 


24 7 


33.2 


33.9 


12.0 


1.1 


Bachelor's granting 


22.4 


23.0 


24.8 


26.7 


2.6 


3.8 


FTI* scientists and engineers 


156.3 


186.4 


217.3 


242.7 


8.6 


5 7 


Teaching . . . . 


99.6 


119.0 


145.0 


170.8 


9.8 


8.5 


Research .ind development 


40.4 


4 7.5 


50.4 


49.8 


5.7 


.6 


Other activities 


16.3 


19.8 


21.9 


22.1 


7.7 


.5 



"Annual rates of change in the educational attainment of 
scientists and engineers relate to 19'.)7-69, since data for 1965 
were not collected. 
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M D.'s or other lieahh professional doctorates as their 
highest earned degree. nu)st oT whom were working in 
medical or other health protessioniil schools. Although 
universities and colleges tn^ploy large numbers of the 
most highK quaht'ied scientists ;:nd engineers m terms of 
academic achievement, iheir professional staft in the sci- 
ences and engineering comprises only about one-sixth of 
the estimated national i4)ia!.'* The decline in recent \ears 
in the rate of increase m the emplo\ment of scientists 
and engineers rellected principally the reduced rate of 
growth in R&l) activities. 

From !9()9 to 197) the full-time equivalents (FTE) 



''The employment figure I'or scientists and engineers does not 
include 94.300 graduate students who were compensated for 
their part-time services as scentists and engineers, but does m- 
clude 50.700 part-time scientists and engineers who<e principal 
employment is in industry or government. The estimated 1.6 to 
1.7 milhon scientists and engineers in Janiary 1971 is based on 
unpubltstied I'igurcs of the National Science Foundation and re- 
lated information. 



of scientists and engineers in research and development 
declined, in contrast, the annua! rai^s o( increase of 
PTE's in teaching were rather stable throughout the 
6-\ear period. Figures shown m this repint on. epiplo) 
ment in \ears prior to 19" I represent slight downward 
revisions I'roni those givci. in earlier rep(>rts. These re 
visions reflect principally the exclusion of M.D.'s .md 
other health-professional personnel priniariK eng.iged.iii 
patient care and other clinical activities m umversitv- 
operated hospitals from scientific employment classifi- 
cations. 

Among the other developments have been sizable in- 
creases in the employment of scientists and engineers in 
institutions not granting science degrees, principally 
junior colleges and other institutions with less than 4- 
year programs. The employment of scientists and engi- 
neers increa.sed at an annual rate of 12 percent at such 
institutions duriiig 1969-71, which was only slightly be- 
low the 14-percent annual rate during 1965-69. 



Table 2. Oiarac wrist ics (yf current and capital expenditures for research, development, and instruction in the sciences 
and engineering in universities and colleges, selected years, 1964-70'^ 

[Dollars in millions] 



1964 



1966 



1968 



1970 



Compound 9r\rMja\ 
ratp of change 
{percent! 



1964 68 



1968 70 



Total . 

(In 1964 dollars) 



Type of expenditures: 
Current R&D expenditures^' . . . 
Current expenditures for instruction^ 
Capital expenditures 

Type of institution '^ 

Doctorate granting 

Master's granting ... 

Bachelor's granting 

Non science degree granting 

Type of control: 

Public institutions 

Private institutions 



Field of science ^ 

Life sciences 

Physical and environmental sciences 

Social sciences . . . . 

Engineering 

Mathematios 

Psychology 

Other sciences, n c.c 



$3,959.2 



$5.129 0 



$6,957.3 



$7,872.5 



15.1 



6.4 



($3,959.2) 



($4,898.8) 



($6,189.7) 



($6,325.4) 



(11.8) 



(1.1) 



1.594.9 
1.834.8 
529.5 



2,084.7 
2.377 3 
667.0 



2.598.7 
3.287.8 
i. 070.7 



2.856 4 
4.064.1 
951.9 



13.0 
15.7 
19.2 



4.9 
11 2 



3.136.2 
361.6 
284.1 
177.3 



4.084.2 
448.2 
337.2 
259.3 



5.452.9 
685.0 
428.5 
390.9 



6.175-0 
689-4 
463.7 
544.3 



14.8 

10.8 
21.9 



6.4 
.3 
4.0 
180 



2.403.5 
1.555./ 



3.172.4 
1.956.6 



4,292.5 
2.664.8 



5.063.5 
2.808.9 



15.6 
14.4 



8.6 
2.7 



1.702.1 
736 1 
492.6 
522.2 
2l»6.8 
149.5 
10O.3 



2.088.2 
992.2 
681.9 
712.8 
282.8 
190.8 
97. 'J 



2.683.1 
1.314.7 
1.042.7 
866.9 
418.9 
290.5 
245.1 



3.016.5 
1.346.4 
1.2 74.1 
991.9 
507.3 
329 7 
262.4 



12.0 
15.6 
20.6 
13,5 
19.3 
18.1 
22.4 



6.0 
1.2 

10 5 
7,0 

10,0 
6,5 
3 5 



'**Includes indirect costs as'-ociatcd with current direct expend- 
itures for research, development, and instruction. 

^Includes estimated expenditures for departmental research 
and other R&D activities for which most universities and colleges 
do not maintain separate records. 

^Excludes departmental research expenditures, which are in- 
cluded in this table with current R&P .xpenditures. 



^ Based on highest earned degree granted m the sciences or 
engineering. 

^Excludes current expenditures for development amounting 
to $37.6 million in 1964. $80.3 million in 1966. $95.4 million in 
1968. and $144.2 million in 1970 for which a field-uf-sctcnce 
distribution was not requested. 



Financing of Scientific Activities 

Scientific and engineering expenditures of universities 
and colleges spon^iored by all sources reached S7/) bil- 
lion duiing P>7(). This anjcnihted tt) S6. 3 billion in terms 
ol PH>4 dollars, an increase of only 1 percent per year 
over the comparable figure for 1^68, Such expenditures 
increased at a somewhat lower annual rate during 
I^K)«.70lhan that winch prevailed duiing I964.(>8 (table 
2). The P)68-70 period was characterized by wfde shifts 
among the principal type of scientiHc expenditures for 
which separate data are available. For example, current 
R&D expenditures inciea.sed at a conip(>und annual rate 
of 1.^ percent between 1964 and 1<^68. bin the rate 
dropped to 5 percent between 1^68 and 1^70. The 
change in capital expenditures was even more dramatic: 
an increase of percent per year between 1964 and 
|96S gave way to a decrease of 6 percent per year be- 
tween 1 968 ami M'70 Only for current expenditures for 
instructu)n was the rate of increa.se comparatively 
steady 16 peicent per year between 1964 and 1968 
compared with 1 1 percent per year between 1968 and 
1970. 

Current and capital expenditures for le life sciences, 
accounting for ^9 percent of the total, far exceeded the 
total for any of the other fields of science. On a rank- 
order basis, the distribution of current R&D expendi- 
tures coincided quite clo.sely to that for all scientific 
expenditures. The principal exceptions were engineering 
ranking slightly ahead of the social sciences in R&D out- 
lays, and the life sciences accounting for nearly one- 
half"48 percent- of total R&I) expenditures. The rela- 
tively .strong orientation of universities and colleges 
toward lie life sciences is attributable largely to predom- 
inance of life science activities in medical schools and 
agricultural experiment stations. These two organiza- 
tional components also account for a large share of life 
scientists as well as approximately one-fourth of the 
total expenditures for universities and colleges Their 
si/able outlays for scientific activities contribute greatly 
to the relatively large shares of scientific manpower and 
funds accounted for by doctorate granting institutions 
of which they are a part. 

The distribution among types of institutions re- 
mained fairly uniform throughout 1964-70. though the 
proportit)n of !o!a! expenditures at institutions which do 
not grant degrees in the sciences and engineering has 
increased steadily, irom 4 percent in 1964 to 7 percent 
in 1970. These were the only institutions which showed 
a consistent growth rate ovei the 6-year period- 22 per- 
cent per year from 1964 to 1968 and 18 percent an- 
nually between 1968 and 1970. Master's-granting institu- 
tions increased their expenditures at almost the same 
rate between 1964 and 1968. but during the latest inter- 



val increased less than 1 percent ivei year. l)octt>rate- and 
baccalaureate-level schools also increased then expendi- 
tures much more rapidly during the earlier period than 
in the later period. 

Publicly controlled insiitutioiis were responsible foi 
64 percent ol the scientific and engineering expenditures 
in 1970. including 60 percent of the current R&I) ex- 
penditures. 6() percent ol the ci irent expenditures lor 
instruction, and 70 percent of the capital expenditures. 
This IS quite close to the distribution of scientific and 
engineering personnel, of whom 63 percent were em- 
ployed in public institutions and .>7 percent in those 
under private control. Similarly, figures publi.shed b\ the 
U.S. OiTicc of Hducation show that public universities 
and colleges had 66 percent of the total graduate enioll- 
inent in 1970.^ 

The recent .slowdown in rates of growth in the financ- 
nig of scientific activities has been felt much more 
severely in private institutions than in those undei public 
control. Wliile between 1964 and 1968 the annual rates 
of growth were quite similar 16 percent per year in 
public institutions: 14 percent in private institutions 
between 1968 and 1970 the rate ()f increase in the ex- 
penditures t)f private institutions fell to ^ percent per 
year, while th()Se of public institutions fell only to 9 
percent per year. In this connection, the annual rates of 
increase ni graduate enrollment at private institutions 
dropped from 8 percent in 1964-68 to 4 percent m 
1968-70. compared with rates of increa.se of 14 percent 
and 9 percent, respectively, in public institutions.'* 

University-administered FFRDC's 

The ^5 university-administered FFRDC's employed 
11,300 scientists and engineers in January 1971. This 
represented a slight decline fi(»Pi the 11.500 total for 
1969, and was only slightly higher than the 1 1,000 total 
for I96.S. Nearly all of these oersonnel were employed 
full time, and virtually all were engaged in research and 
development. Current and capital expenditures totaled 
S900 million in 1970, including S737 million for current 
R&D expenditures and SI63 million for capital outlays. 
The total expenditures increased at an annual rate of 3 
percent between 1964 and 1970. 

Further details relating to the manpower and finan- 
cial resources utilized for scientific and engineering activ- 
ities by universities and colleges and university-admin- 
istered FFRDC's will be published in Resources for Sci- 
entific Activities at Universities and Colleges, to be pub- 
li.shed by the U.S. Government Printing Office later this 
year. 

''U.S. Department of Hciilui. hducation, and Welfare. Office 
of Hducation. op. cit.,, p. 34. 
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